. This natural physiological stress genera varying in their susceptibility (Herbert and Wakeford, 1964) . Atlantic salmon are the most sensitive of the species within these genera. Sprague et al. (1964) reported that Atlantic salmon die after 32 hours exposure to 600 ppb zinc. Toxic levels of zinc cause gill epithelia to uplift and thus fish die from asphyxia (Crandall and Goodnight, 1963; Lloyd, 1960; Skidmore, 1970; Skidmore and Tovell, 1972) . Zinc also competitively inhibits branchial uptake of calcium (Ca   2++   ) which disrupts ionic and osmotic regulation and fish die from osmotic stress (Spry and Wood, 1985) .
Chronic sub-lethal levels of zinc can cause reproductive impairment in fish (Brungs, 1969; Eaton, 1973; Spehar, 1976; Sprague et ah, 1964 (Skidmore, 1970) (Sokal and Rohlf, 1969; Zar, 1984 (Fig. la, b) . (Fig. 3a, b, (Fig. 4) .
Histology Gills
Salmon given no zinc treatment had normal gill structure (Fig. 5a ). Fish 
Zinc accumulation
Zinc content in gill tissue of fish exposed to both 200 and 400 ppb zinc was significantly higher than the zinc content in gills from control fish. There was no significant increase in the zinc content of liver tissue in zinc-exposed fish (Fig. 7) .
Infection intensity
Salmon previously exposed to or 400 ppb zinc were infected with significantly more larvae of L. salmonis than were controls (Fig. 8) .
Discussion
Lloyd and Herbert (1962) and Sprague (1964) Contributions to Zoology, 69 reported by Donaldson and Dye (1975) and by Schreck and Lorz (1978) in sockeye salmon after exposure to copper. Cortisol levels are an appropriate measure of acute stress while plasma glucose levels reflect more chronic stress levels. Plasma glucose levels rise in fish exposed to various pollutants (McLeay and Gordon, 1977; Wedmeyer, 1972) . Surprisingly, when measured immediately after 6 weeks of treatment, plasma glucose levels were not greater in fish receiving zinc treatments than in control fish. Glucose levels dropped once fish were in the seapen, presumably as a result of less crowding than when kept in tanks. Once levels were lower, a difference in glucose levels became apparent with those fish previously exposed to zinc showing higher levels, indicative of higher stress. Interrenal cell nuclear diameters were unchanged by zinc treatment in the present study.
Chronic stress in fish often results in an increase in interrenal cell nuclear diameter (Mustafa, 1997; Yang and Albright, 1995) although Scott and Rennie (1980) 
